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TENSILE TESTS OF ROUND-HEAD , ,FLAT–HEAD,

AND BRAZItiR-HEAD RIVETS,,- .-

By .Evan H.’ Schuette, Leonard M. Bartone, . .“
“an”dMe”rv.en“W- handel .,. . .

,.

SUMMARY ,.,.

An investigation w-as,co.nducte.d to determine the
tensile strength of ‘round–head (AN430) .”-flat–head

“.

(Ai?442), -d irazier–head (AW455 and A~456) aluminum–
alloy rivets because of the scarcity of information on,.,.
the .tiensile str-ength of rivets.. The results of.”t.he., :.:
investigation are presented as curves that sho.w-+,~he’ -.
variation of the ratio of the tensile strength ~f the”
rivet to the tefi”sile strength of the rivet shank Mi.th
the ratio of the sheet thickness to the rivet dia~e$er
for the different types of rivet,

INTRODUCTION

. .

@formation on the tensile strength of rivet-s is .
scarce, although it is known that, in many applications;
rivets are under tensile load, An investigation was.,
therefore conducted to determine the comparative tensile.
strengths of round-head (AN430), flat–head (AN442), “and
brazier–head (Al?455 and AN456) rivets- The test’s were
made with special fixtures designed to simplify.~the test-
ing procedure- ,,.

S3’ECIhENS AND TEST PROCEDURE

The specimens use”d ’in the tests each. consisted “of ‘:
two sheets “of 24S–T aluminum a,lloy of equal thic.kges.s,
riveted to#ether” with a single” AIvS—~ al~inum—_a.lIoy

as shown in fi’gure 10 Round–head (AN430), .flat- ‘ ..
;%tA?i442), and b~azier-he”ad” (’LN455°and AN456)’ rivets
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wem..usedc In the’driving operation, a vi br~~ting gun $
was applied to the manufactured. head of the vivet while
the shank end was bucked with a bar.

-:

The specimens were mounted for test in.the- fixtures .
shown in figure 2. The smallr.ods on each of the fix-
tures pass through the holes” in one of the sh~ets of
the specimen and bear against the other sheet.

.......-:—
When

load is appl.~ed’, the rod’s push the sheets “of the speci-
men a-part, Loads were applied to the “specimens in a
hydraulic testing machine accurate within one-half of
1 percent. haximum load and type of failure were re-
corded for each testo, .. ..

RESULTS AND D“ISGUSSION

A comparison of the tensile strengths of round-,
flat-, and” brazier—head rivets is preeented in figure 3,
Some points are missing from-figure 3 because rivets of

----
.

sufficient. length to form full driven heads in certain
sheet thicknesses were not availa%l.e- Figure. :4-illus– &
trates the types of #’tiilure that were observed:

. .-
—.

The variation in the ratio of”the tensile strength
of the rivet to the tensile strength of the rivet shank
with the ratio of the sheet .thickn&ss to the rivet diam-
eter is shown in figure 5, The curves faired through
the points in figure 5 are presented again separately
in figure 6, The values of the ’ratio of the tensite
strength of the rivet to the tensile strength of the ,
rivet shank were obtained by dividing the maximum load
for each specimen by”the average of the maximum loads
of those specfzie’ns t’hat failed by tension of- the shank,

.-
l?igur8s

thickness to
head (AI?4SO)
of the rivet
carried only

3 and’6’ indicate that, “for ratios of sheet .
rivet diameter greater than 0.”5, the round--
rivets developed the full tensile strength
shank, the brazier-head (Aif455) rivets
slightly less load than the round-head

rivets, and the flat-head (AN442) and brazier—head
(Aif456) rivets failed at, loads approximately nine-tenths ‘-e _
and seveh-”ten-ths,”resp”ectivel:y; of “loads.at which the
round—heM’ rivets “fa:il,ed,o.T,he tens’il? “strengthJof all
four types of rivet decr~ase”d.”$;n”t“hinner.sheet;” “the 6“

streng’th p.f the roti~-h.ea’~ rivets .~.ec~eased more th”an .
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“) that of the other rivets, probably because of the greater

—-
W

tendency of the small diameter heads to tear through the
sheet.

CONCLUSIOtiS

The following conclusions may be drawn from the
results of the tension tests of round-head (AN430),
flat-head (AN442), and brazier-he~d (AiT455 and AN456)
rivets:

1. When the ratio of the sheet thickness to the
rivet- diameter was greater than 0.5, the round—head
(AX430) rivets developed the full tensile strength of
the rivet shank, the brazier-head (AN455) rivets carried
only slightly less load than the round-head rivets, and
the flat-head (AN442) and brazier-head (A3J456) rivets
failed at loads approximately nine-tenths and se~e.n–
tenths, respectively, of loads at which the round—head
rivets failed.

2. The tensile strength of all four “types of
-,

rivet decreased in thinner sheet; the strength of the
round-head rivets decreased more than that of the other
riv’e%s, probably because of the greater tendency of the
small-diameter heads to tear through. the sheet.

-----

Langley Memorial Aeronautical Laboratory,
National Advisory Committee for Aerona-utics,

.. Langley Field? Vs., September 25, 1943.
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Hgure 1.-Test. spw’wwh.
Figure 2.- Fixtures and specimen

for tension tests d rivets.
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Fig. 4“

+-

Figure 4.- Typical specimens after failure. Left to right:
Brazier-head (AN455) rivet, 3/32 inch, and flat.

head (AN442) rivet, 3/16 inch - m~ufactured head sheared;
round-head (AN430) rivets, 3/16 and 3/32 inch - sheet tOre;

.- 3. ~~s~gnd-head (JU?430) rivet, 1/8 inch - shank failed in
.
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Fig. 6
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Figure 6.- Average curves for the tensile strength
of A17S.T aluminum-alloy rivet in 24S-T

sheet.
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